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共存する 2 種のマグマ間の結晶移動による 
微量元素組成変化モデル
西村光史＊
Geochemical Modeling of Trace Element Behavior during 
Crystal Migration between Two Coexisting Magma Bodies
Koshi NISHIMURA?
Abstract
?Recent petrological studies have suggested that crystal migration between two coexisting 
magma bodies ?crystal?magma mixing? is a key process in explaining textural and 
compositional features of igneous rocks. However, the effect of the crystal?magma mixing 
on the chemical evolution path of magma remains poorly understood. The present study 
develops a mass-balance model for the crystal?magma mixing. The chemical path of the 
magma differs markedly from that predicted by conventional magma mixing model.
Keywords: crystal?magma mixing, magma mixing, trace element, geochemical model, 
magma chamber, crystal settling
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3.　結果
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図 5　D?0.1, u?0.2??????????????????????????????
0
0.2
0.4
0.6
0.8
1
1.2
1 0.8 0.6 0.4 0.2 0
0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
1 0.8 0.6 0.4 0.2 0
Crystal–magma mixing
Magma mixing
0
1
2
3
4
5
6
7
8
9
1 0.8 0.6 0.4 0.2 0
0
0.5
1
1.5
2
2.5
1 0.8 0.6 0.4 0.2 0
R
el
at
iv
e 
co
nc
en
tr
at
io
n 
in
 m
ix
ed
 m
ag
m
a 
(C
m
/C
m
0 )
Relative mass of silicic magma remaining ( f )
Cm0/Cs0 = 0.3 Cm0/Cs0 = 3
Mm0/Ms0 = 0.2
Mm0/Ms0 = 2
D = 10 ?= 0.2
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
1 0.8 0.6 0.4 0.2 0
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
1 0.8 0.6 0.4 0.2 0
Crystal–magma mixing
Magma mixing
0
0.5
1
1.5
2
2.5
3
1 0.8 0.6 0.4 0.2 0
0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
1.8
2
1 0.8 0.6 0.4 0.2 0
R
el
at
iv
e 
co
nc
en
tr
at
io
n 
in
 m
ix
ed
 m
ag
m
a 
(C
m
/C
m
0 )
Relative mass of silicic magma remaining ( f )
Cm0/Cs0 = 0.3 Cm0/Cs0 = 3
Mm0/Ms0 = 0.2
Mm0/Ms0 = 2
D = 0.1 ?= 0.2
53????????
??????????????? 2?? 4?????????????????????
?1wt?????????????????D?10?????????????????
2?????????????????????????????20wt?????????
????????D?10?????????????????????????????
????? 4??????????????????????????????????
?????????????Nishimura, 2009???????????????????D
?0.1?????????????????????????????????? 3??
5??
4.　天然の火成岩への適用
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